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Abstract 
In general, similar documents searching in the patent field, it is considered effective if compound nouns are used as indexing terms; 
however, the presence of compound nouns in the patent world is special. Applicants often intentionally create new compound nouns by 
combining nouns related to their invention that are not in the dictionary. Therefore, compound noun co-occurrence is often rare and 
document similarity inevitably becomes low. Therefore, it is necessary to find other similar compound nouns. In this paper use the 
”notification of reasons for refusal”. This is what the examiner to publish. Compound nouns are contrasted for similar inventions from 
application and citations documents. Extracting these compound nouns, they are then used as knowledge in patent search. Because similar 
compound nouns are not necessarily semantically related, it is calculated a rating similar to creating a rule. 
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1. Introduction 
If a similar technology already exists, it is not possible to obtain a new patent. To determine this, it is necessary to 
carefully investigate to ensure that a similar technology does not exist prior to patent application. In particular, it is 
important to check if similar patents are already in existence; however, such a survey is very difficult to accomplish because 
of the difficulty of extracting only the necessary information from the vast amount of available information. In general, 
there is a method for comparing documents with same or similar keywords, measuring the similarity of the document 
appearance frequencies of given keywords. However, in the case of patent documents, users face difficulties in setting these 
keywords; more specifically, in similar document search, keywords are extracted using a morphological analysis. 
Morphological analysis is a technique that identifies and separates parts of speech from text. If, for example, we have a 
single noun keyword, the same keywords often appear in the same field and yield a high-value recall, but precision is 
compromised. Further, demonstrative pronouns in patent documents are not used because many such nouns are repeatedly 
used, including, for example, information. 
In general, there is a trade-off between precision and recall. Therefore, increasing the value of both of these measures is 
difficult; however, we would like to maximize the F-measure, which is the harmonic mean of the two factors, to the extent 
possible. 
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In the search, we want to ignore as many useless documents as we can, as these are considered noise. Noise increases when 
we search for single nouns. Therefore, we use compound nouns for similar patent document search. Compound nouns 
appear frequently in patent applications. Further, new compound nouns relevant to the invention are found in such 
applications; these new compound nouns are likely not found in the dictionary. Such compound nouns accurately represent 
the contents of the invention; however, since we use keyword-based search with these compound nouns, the appearance 
frequency in the document is less, but they are important keywords.  
Therefore, even if we rearrange the word order of the nouns in a composite noun, it is necessary to consider the 
compound nouns themselves to be similar. Fewer the number of appearances of compound nouns, lower the similarity rate 
of the document. For example, information retrieval device is similar to information retrieval means and automatic speech 
recognition system is similar to automatic speech recognition system. 
Thus, it is necessary to use some ingenuity in automatically identifying similar pairs of compound nouns. In this study, 
we study the contrast of compound nouns that the patent examiner manifests in the “ notification of reasons for refusal” and 
the application document. Of the compound noun that has been compared, only the pairs of compound noun of the same or 
similar are extracted except difficult decision. 
2. Previous work 
Patent application documents are difficult to parse and understand. Therefore, we rely on numerous studies to more 
easily understand patent documents. To this end, there are means for text mining the patent document, clustering, and 
mapping [1]. Regarding patent search, there is a relevant study of systems, which can be searched without prior knowledge 
[2]. Further, there is research regarding automatic extraction of semantic relationships from claims [3]. In a study to 
improve the readability of difficult claims, statement syntax is the focus [4-5]. Morphological analysis is used to create a 
distance model of context from the semantic distance of words, thereby measuring the closeness of the meaning of 
sentences [6]. 
In the world of search, because Korean and Japanese include text for which there is no space between words, it is better 
to base search on n-grams rather than morphological analysis. To find similar documents, an adopted method is to use the 
index word characterizing the document. Retrieval methods using compound nouns are studies undertaken in Korea [7-8]. 
Studies of compound noun extraction in other languages are found in [9]; however, extraction of compound nouns is 
difficult. Compound word extraction techniques for Japanese have been studied, but they are in progress, Method of 
morphological analysis is mainstream of document search yet. Regarding document search using morphological analysis, 
there is a disadvantage because as the number of parts of speech increases, many documents become similar. Therefore, it is 
characterized as having high recall rates but low precision. Precision rates are higher in document search using compound 
nouns [11]. 
3. Comparing compound nouns 
3.1. Preconditions 
When we apply for a new patent, we must specify the field of invention as part of the application. Accordingly, the 
International Patent Classification (IPC) for the invention is then applied. IPC is a classification according to the technical 
content of patent documents that are internationally standardized and have been created on the basis of the Strasbourg 
Agreement Concerning the International Patent Classification, managed by the World Intellectual Property Organization 
(http://www.wipo.int/classifications/ipc/en/). 
For the patent applications from 2006 from the Japan Patent Office that were surveyed for this paper, 48.5% of the 
applications were granted a patent, whereas 51.5% were rejected. Since 2008, the patent grant rate has been slightly higher 
than the rejection rate, but the number of rejections is still relatively high. In this study, in the process that the Patent Office 
undertakes to examine the application, if the applicant is rejected, the “notification of reasons for refusal” section clearly 
shows compound nouns (or nouns) that we use by comparing with application and cited documents. 
3.2. Concept similar search 
Fig 1 illustrates concept similar search, which includes search starting with exact terms, then synonyms, and the use of a 
thesaurus. Nonetheless, even if we search thoroughly and perform the definition of the identification of the term, search 
leakage is not eliminated. 
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Fig. 1. Concept similar search 
3.3. Procedure 
We focused on section G (PHYSICS), within which the largest number of applications was in the 06 (COMPUTING; 
COUNTING; CALCULATING) class. Of applications in G06, subclass F (ELECTRIC DIGITAL DATA PROCESSING) 
covered approximately 90% of all applications. We investigated the published unexamined patent applications in the G06F 
category, which totaled 5,540 applications from January to March 2006. 
The procedure we used to extract the compound nouns from the database of Industrial Property Digital Library (IPDL) is 
as follows: 
 
x STEP 1: Extract published unexamined patent applications of IPC classification G06F from the IPDL 
x STEP 2: Apply “examination documents information inquiry system”  
x STEP 3: Divide documents into “decision to grant a patent,” “decision of rejection,” and “others” 
x STEP 4: Check whether the “notification of reasons for refusal” has a corresponding decision of rejection 
x STEP 5: Extract the “notification of reasons for refusal” Patents Act article 29(1) reasons for refusal 
x STEP 6: Find a clear comparison point in STEP 5 
 
This process flow is shown in Fig 2. 
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Fig. 2. Algorithm to extract compound nouns 
 
Patents are not granted if these conditions are not met. This Article is as follows: 
 
  Patent Act  
  Article 29 (Conditions for Patentability) 
  (1) An inventor of an invention that is industrially applicable may be entitled to obtain a patent for the said invention, 
except for the following: 
    (i) Inventions that were publicly known in Japan or a foreign country, prior to the filing of the patent application; 
    (ii) Inventions that were publicly worked in Japan or a foreign country, prior to the filing of the patent application;  
    (iii) Inventions that were described in a distributed publication, or inventions that were made publicly available through 
an electric telecommunication line in Japan or a foreign country, prior to the filing of the patent application. 
 
As an example of a clear comparison point in STEP 5, For example, in the cited documents; patent examiner has determined 
that the following compound noun is the same.  
“information terminal” and “electronic equipment”  
“personal information” and “name” 
 
To determine the comparison of compound nouns, including single nouns, we apply the following rules: 
x Regarding unnecessary morphemes, prefix, postfix, numerals, and symbols are unnecessary. In many cases, prefix 
functions serve as demonstrative pronouns, but semantic functions are not lost even if removed 
x Regarding the structure of the compound noun, the structure of the compound noun to be extracted are as follows: 
 
Cleaning the compound noun 
D: Delete if there is an unnecessary word 
R: Corresponds to the following rule table 
X: Collection of only noun 
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C: Compound noun of target 
 
C = X ġ (D ġ R)                                    (1)  
 
Equation (1) summarizes the rules defined above. Note that “ġ” is logical conjunction and has the same meaning as logical 
“AND”.         
3.4. Comparison of compound nouns 
For compound nouns in the morphological analysis, compound noun is composed of more than one noun and its nouns are 
considered. This method is shown in Fig 3. 
 
 
 
Fig. 3. Algorithm to compare nouns that make up the compound noun 
 
3.5. Similarity evaluation of compound nouns 
Compound nouns are compared with one another via a comparison involving five stages; through these stages, we decide 
whether the given compound nouns are similar in practice. Fig 4 summarizes indicators for such a decision. 
 
 
 
 
 
 
Fig. 4. Evaluation stages of compound nouns 
1 Same meaning㻌
2 Synonymous㻌
3 Possibility of synonymous㻌
4 Decision difficult㻌
5 Dissimilar㻌
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For similarity determination of morphological components, we used a thesaurus. This method is shown in Fig 5. 
 
 
 
 
 
Fig. 5. Our Determination method 
 
4. Results 
Table 1. Comparative results 
Japanese Unexamined Patent 
Application Publication No.
 
Compound noun in a present application
 
Compound noun in a cited document
 
cited document No. 
[reference]
 
Decision
 
2006-005917
 
"Shikibetsu-joho" 
identification information
 
"Kanri-bangou" 
Control number
 
2003-319297
 
3
 
2006-005186
 
"Saisho-tyouhoukei" 
mimnum rectangle
 
"Gaisetsu-shikakukei" 
circumscribed tetragon
 
H07-200022
 
2
 
2006-005018
 
"Shingou-senbun" 
signal of a line
 
"Jitsu-haisen" 
hard-wired
 
H09-321144
 
3
 
2006-005018
 
"Cell" 
cell
 
"Block" 
block
 
H09-321144
 
2
 
2006-005018
 
"Shingou-sen" 
signal line
 
"Block-kan-haisen" 
wiring between blocks
 
H09-321144
 
3
 
2006-004377
 
"Data-kioku-syudan" 
data memory step
 
"Data/stack-area-you-no-RAM-5" 
RAM5 of the data and stack area
 
H04-036848
 
3
 
2006-004377
 
"Hantei-you-hugou-ka-data-kioku-syudan" 
determination encoding data memory step
 
"Check-word-you-RAM-6" 
RAM6 of the check word
 
H04-036848
 
3
 
2006-004354
 
"EL-soshi" 
EL element
 
"Hakkou-bu-5" 
light-emitting part5
 
2003-177689
 
2
 
2006-004283
 
"Bunsho-nyuuryoku-syudan" 
document input step
 
"Text-jyouhou-gen" 
text information sources
 
H06-301722
 
3
 
2006-004283
 
"Nihongo-bunsyo" 
Japanese text
 
"Text-jyouhou" 
text information
 
H06-301722
 
3
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2006-004283
 
"Hukugou-go" 
compound word
 
"Hukugou-meishi" 
compound noun
 
H06-301722
 
1
 
2006-004283
 
"Hukugou-go-keyword-kouho" 
candidates compound keyword
 
"Hukugou-meishi-syugou" 
compound noun set
 
H06-301722
 
1
 
 
Using our approach, we obtained the results shown in Table 1. We obtained knowledge from the “notification of reasons 
for refusal” (as noted above). Figure 2 and Equation (1) summarize the method for determining the similarity of compound 
nouns. If the evaluation is 3 or more, the compound nouns are determined to be similar (or synonymous). In the columns, 
Compound noun in a present application and Compound noun in a cited document, the upper row displays the reading 
of compound nouns in Japanese and the lower displays its meaning in English. Note that Table 1 is only part of our overall 
results. 
 
Period: Jan.01.2006-Mar.31.2006 
Count: 5,540 
Field (IPC): G06F (Electric Digital Data Processing) 
Evaluation 1-3:  70.93%    
Evaluation 4, 5:  29.07%  
5. Conclusion 
There is a problem similar to patent search. Even if compound noun is judged similar for us, it is judged to be dissimilar 
such as differences in word order of nouns making up the compound noun. Therefore, the probability of the same compound 
noun appearing in the document to be compared is very low. As a result, we are not able to locate similar documents 
accurately. To solve this problem, we must extend the set of similar compound nouns. 
In this study, to find similar compound nouns, we took advantage of the “notification of reasons for refusal” section of 
patent applications; this section shows specific notes from the patent examiner before the patent application is rejected. Case 
of the reason for patent act Article 29 Paragraph 1, Compound nouns that are contrasted in the cited document and the 
application are extracted from both documents; however, because there is a document-specific compound noun, not all 
become similar. Of this group comparison, if it is possible to show high levels of similarity, then it is also possible to utilize 
a similar dictionary for each field in the future. 
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